Evading immune cell uptake and clearance requires PEG grafting at densities substantially exceeding the minimum for brush conformation.
Coating nanoparticles with polyethylene glycol (PEG), which reduces particle uptake and clearance by immune cells, is routinely used to extend the circulation times of nanoparticle therapeutics. Nevertheless, due to technical hurdles in quantifying the extent of PEG grafting, as well as in generating very dense PEG coatings, few studies have rigorously explored the precise PEG grafting density necessary to achieve desirable "stealth" properties. Here, using polymeric nanoparticles with precisely tunable PEG grafting, we found that, for a wide range of PEG lengths (0.6-20 kDa), PEG coatings at densities substantially exceeding those required for PEG to adopt a "brush" conformation are exceptionally resistant to uptake by cultured human macrophages, as well as primary peripheral blood leukocytes. Less than 20% of these nanoparticles were cleared from the blood after 2 h (t1/2 ∼ 14 h) in BALB/c mice, whereas slightly less densely PEGylated and uncoated control particles were both virtually eliminated within 2 h. Our results suggest that the stealth properties of PEG-coated nanoparticles are critically dependent on achieving PEG grafting at densities exceeding those required for brush conformation.